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PROBLEM TO BE SOLVED: To stably obtain a satisfactory image by 
controlling, based on a detected toner-image-density by an optical 
reflection-density-detection means, so that a charge-control agent in 
liquid developer is maintained at a proper concentration. 
SOLUTION: From the light emission part 6a of the reflection-type 
photosensor 6, light irradiates a toner image for optical reflection- 
density- detection formed on a photoreceptor 1, and the reflected light 
from the toner image is received by a light receiving part 6b. Thus, the 
density of the toner image on the photoreceptor 1 is detected. A control 
part CONT compares a given reflection-density reference value (a given 
reference voltage) and the detection value (output voltage) of the 
sensor 6. When the detection value is lower than the given reference 
value, it judges that the density of toner image used for the density 
detection is higher than a proper density. Accordingly it transmits a 
signal to a charge-control-agent supply device 47 and make the device 
47 supply the charge control agent to the liquid developer D. On the 
other hand, when the detection value of the sensor 6 is higher than the 
specific reference value, liquid carrier is supplied to the liquid developer 
D from the liquid-carrier supply device 48. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Negatives are developed using the liquid development agent containing the electric charge control 
agent for giving a charge for the electrostatic latent image formed on electrostatic latent-image support into 
carrier liquid at a toner particle and this toner particle. Light is irradiated at the toner image for optical reflection 
density detection which is image formation equipment which imprints the obtained visible image to a transferred 
object and is formed in one of members. An optical reflection density detection means to detect the 
concentration of this toner image based on the reflected light reflected from this toner image. Image formation 
equipnient characterized by having the electric charge control agent concentration control means controlled to 
maintain the concentration of the electric charge control agent in said liquid development agent at proper 
concentration based on said toner image concentration detected by said optical reflection density detection 
means. 

[Claim 2] For this luminescence means and a light-receiving means, said optical reflection density detection 
means is image formation equipment according to claim 1 which has attended said electrostatic latentHmage 
support so that the concentration of said toner image for optical reflection density detection formed on said 
electrostatic latent-image support may be detected including a luminescence means and a light-receiving means. 

[Claim 3] For this luminescence means and a light-receiving means, said optical reflection density detection 
means is image formation equipment according to claim 1 which has attended the migration path of said 
transferred object so that the concentration of said toner image for optical reflection density detection formed 
on said transferred object may be detected, and is formed in the downstream from the imprint field in this 
transferred object migration direction including a luminescence means and a light-receiving means. 

[Translation done.] 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention develops an electrostatic latent image using a liquid development agent, 
and relates to image formation equipments imprinted to a transferred object, such as a copying machine and a 
printer. 
[0002] 

[Description of the Prior Art] When carrying out image formation using a liquid development agent, in image 
Formation equipments, such as a copying machine and a printer, generally Electrify electrostatic latent-image 
support front faces, such as a photo conductor, and based on image information, carry out image exposure, and 
an electrostatic latent image is formed in the electrification region. That latent image is developed using a liquid 
development agent, and it considers as a visible toner image, this toner image is imprinted to record material, 
such as direct paper, or the 1st order is once imprinted to a middle imprint member, and you imprint the 2nd 
order to record material, and make it further fixed to it 

[0003] Generally the liquid development agent contains a toner, an electric charge control agent and carrier 
liquid. Usually, a toner consists of colored resin and an electric charge control agent gives a charge to this toner. 
^ toner and an electric charge control agent are distributed by carrier liquid, and these are adjusted to 
'^espectively proper concentration so that an electrostatic latent image can be developed in a good toner image. 
This liquid development agent is supplied to the electrostatic latent image formed on electrostatic latent-image 
support from liquid development equipment and an electrostatic latent image carries out electrostatic 
adsorption of the toner to which the charge was given by the electric charge control agent and turns into a 
/isible image. A toner and an electric charge control agent are consumed by this, and the toner in a developer 
and the concentration of an electric charge control agent fall by it When such concentration falls (change), the 
concentration of the amount of development of toners, i.e., the amount with which development is presented, 
and the toner image which will be obtained by development if it puts in another way changes. By change of this 
amount of development between the developed images, it will carry out that the variation in concentration 
occurs etc.. and a poor image will be invited. In order to obtain a good image without such concentration 
/ariation, when developing an electrostatic latent image, it is necessary to maintain at a proper value the amount 
Df development by the developer with which development is presented. For that purpose, it is necessary to 
naintain the toner in a developer, and the concentration of an electric charge control agent at proper 
concentration. 

.0004] Since the amount of the toner consumed by development and an electric charge control agent changes 
vith classes (an alphabetic character image, photograph, etc.) of image to develop, it is desirable to control by 
Jiings for which the concentration of a toner and an electric charge control agent is detected periodically, such 
is every development to maintain such concentration at proper concentration. When it sees about the approach 
)f detecting the concentration of the here conventional electric charge control agent there is a method of using 
he fixed relation between the conductivity of a liquid development agent and the concentration of an electric 
charge control agent This detection approach prepares two electrodes into a liquid development agent 
mpresses an electrical potential difference to those electrodes, measures the conductivity of a developer from 
he current which flows to the developer between two electrodes, and detects the concentration of the electric 
:harge control agent in a developer based on that measured value 
0005] 

.Problem(s) to be Solved by the Invention] However, by such approach, with this charge, since the toner in the 
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developer by which it was electrified can be drawn near to the direction of the electrode with which the 
electrical potential difference of reversed polarity was impressed and adheres to this electrode surface, it bars 
the conductivity of a current which flows to this electrode. For this reason, the current which flows between two 
electrodes changes and there is a problem that the concentration of an electric charge control agent is correctly 
undetectable. In order to solve it, it is necessary to prepare the electrode cleaning system which cleans it about 
the electrode to which a toner adheres or. and a serviceman etc. needs to clean periodically the electrode to 
which a toner adheres. However, when an electrode cleaning system is prepared, complication, a cost rise, etc. 
of image formation equipment will be caused so much. Moreover, when performing a cleaning maintenance 
periodically, the increment in maintenance burdens, such as a serviceman, will be caused. 
[0006] Then, this invention is image formation equipment developed using the liquid development agent 
containing the electric charge control agent for giving a charge for the electrostatic latent image formed on 
electrostatic latent-image support into carrier liquid at a toner particle and this toner particle. Without needing 
the special means and special maintenance for removing toner adhesion in an electrode like [ in the case of 
preparing an electrode into a liquid development agent like before, and measuring conductivity ] in detecting the 
concentration of an electric charge control agent Let it be a technical problem to offer the image formation 
equipment which can detect the concentration of an electric charge control agent correctly, can maintain the 
concentration of an electric charge control agent proper by that cause, and can obtain a good image stably. 
[0007] 

[Means for Solving the Problem] In order to solve said technical problem the image formation equipment of this 
invention Negatives are developed using the liquid development agent containing the electric charge control 
agent for giving a charge for the electrostatic latent image formed on electrostatic latent-image support into 
carrier liquid at a toner particle and this toner particle. Light is irradiated at the toner image for optical reflection 
density detection which is image formation equipment which imprints the obtained visible image to a transferred 
object, and is formed in one of members. An optical reflection density detection means to detect the 
concentration of this toner image based on the reflected light reflected from this toner image. It is characterized 
by having the electric charge control agent concentration control means controlled to maintain the 
concentration of the electric charge control agent in said liquid development agent at proper concentration 
based on said toner image concentration detected by said optical reflection density detection means. 
[0008] In this image formation equipment, said optical reflection density detection means detects the 
concentration of said toner image for optical reflection density detection. Said electric charge control agent 
concentration control means is controlled to maintain the concentration of the electric charge control agent in 
said liquid development agent at proper concentration based on the toner image concentration by this detection. 
Therefore, without needing the special means and special maintenance for removing toner adhesion in this 
electrode like [ in the case of preparing an electrode into a liquid development agent for electric charge control 
agent concentration detection, and measuring conductivity ], the concentration of an electric charge control 
agent can be detected correctly, the concentration of an electric charge control agent can be maintained proper 
by that cause, and a good image can be obtained stably. 

[0009] Said optical reflection density detection means to detect the concentration of the toner image for 
concentration detection formed in said one of members can mention what detects the concentration of this 
toner image formed on said electrostatic latent-image support, for example, and the thing which detects the 
concentration of this toner image formed on said transferred object If it furthermore says, said optical reflection 
density detection means For example, the concentration of said toner image for optical reflection density 
detection with which this luminescence means and a light-receiving means are formed on said electrostatic 
latent-image support including a luminescence means and a light-receiving means. Said electrostatic latent- 
image support is attended so that the concentration of the toner image which was said toner image for optical 
reflection density detection formed on said electrostatic latent-image support still more preferably, passed 
squeeze equipment and was removed in excessive carrier liquid may be detected In this case, a luminescence 
means and a light-receiving means are formed in the upstream by the downstream and the imprint field from an 
electrostatic latent-image development field for example, in this image support surface migration direction. 
Moreover, including a luminescence means and a light-receiving means, this luminescence means and the light- 
receiving means have attended the migration path of said transferred object and can illustrate what is prepared 
in the downstream from the imprint field in this transferred object migration direction so that the concentration 
of said toner image for optical reflection density detection formed on said transferred object may be detected. 
[0010] In addition, with said transferred object, middle imprint objects, such as record material, such as paper. 
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and a middle imprint belt, a middle imprint drum. etc. can be mentioned About detection of the concentration of 
said toner image for concentration detection by said optical reflection density detection means For example, 
form the criteria toner image of proper concentration on electrostatic latentHmage support or a transferred 
object beforehand, and the concentration of the toner image is detected What is necessary is to make this into 
definite criteria concentration, to, form the toner image for concentration detection on electrostatic latent- 
image support or a transferred object periodically on the other hand, and just to carry out by measuring the 
concentration of the toner image, and the definite criteria concentration of said criteria toner image. In this case, 
the toner image concentration detected from the formed toner image for concentration detection does not 
restrict that it is in agreement with the definite criteria concentration of a criteria toner image, but when not in 
agreement, it should just control the concentration of the electric charge control agent in a liquid development 
agent. 

[001 1] About said electric-charge control agent-concentration control means, a thing including an electric 
charge control agent supply means, for example, supply an electric charge control agent to the liquid 
development agent with which development is presented, and the control means which controls this electric 
charge control agent supply means to maintain the electric charge control agent concentration in this liquid 
development agent to proper concentration based on the concentration of said toner image for concentration 
detection detected by said optical reflection density detection means can be mentioned 
[0012] Moreover, an electric charge control agent supply means to supply an electric charge control agent to 
the Jiquid development agent by which development is presented with an electric charge control agent 
concentration control means. A carrier liquid supply means to supply carrier liquid to this liquid development 
agent. The control means which controls this electric charge control agent supply means and a carrier liquid 
supply means to maintain the electric charge control agent concentration in liquid development to proper 
concentration based on the concentration of said toner image for concentration detection detected by said 
optical reflection density detection means may be included. 

[0013] Among these, also in which electric charge control agent concentration control means, when the electric 
charge control agent concentration in a liquid development agent is too low, an electric charge control agent is 
supplied from an electric charge control agent supply means. According to the latter electric charge control 
agent concentration control means, when the electric charge control agent concentration in a liquid development 
agent is too high, carrier liquid is supplied from a carrier liquid supply means. In addition, this image formation 
equipment of the ability to have a means to control a means to detect the toner concentration in a liquid 
development agent, and the toner concentration in a liquid development agent is natural. 
[0014] An optical transmission density detection means to detect the toner concentration in this liquid 
development agent from the transmitted light which irradiates light at said liquid development agent, and 
Denetrates this liquid development agent as this toner concentration detection means can be illustrated. In this 
case, the toner concentration control means controlled to maintain the concentration of the toner in said liquid 
development agent at proper concentration as a toner concentration control means based on the toner 
poncentration detected by this optical transmission density detection means can be mentioned. 
.0015] What is necessary is to prepare the criteria liquid development agent of proper toner concentration for 
3xample beforehand, to make into definite criteria concentration toner concentration detected from this criteria 
iquid development agent to, detect the concentration of the toner in a liquid development agent periodically on 
the other hand, and just to carry out by measuring the toner concentration and said definite criteria 
concentration about detection of the toner concentration in said liquid development agent by said optical 
:ransmission density detection means. In this case, the concentration of the toner detected from a liquid 
development agent does not restrict that it is in agreement with criteria toner concentration, but when not in 
agreement it should just control the concentration of the toner in a liquid development agent 
0016] About a toner concentration control means, a thing including a toner supply means (for example, supply 
Tieans of the concentrated liquid which is concentration toner content liquid) supply a toner to the liquid 
Jevelopment agent with which development is presented for example, and the control means which controls this 
.oner supply means to maintain the toner concentration in this liquid development to predetermined proper 
:oncentration based on the toner concentration in a liquid development agent detected by said optical 
ransmission density detection means can be mentioned. 

.0017] Moreover, a toner supply means to supply a toner to the liquid development agent by which development 
s presented with a toner concentration control means (for example, supply means of the concentrated liquid 
vhich is concentration toner content liquid), A earner liquid supply means to supply carrier liquid to this liquid 
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development agent, The control means which controls this toner supply means and a carrier liquid supply means 
to maintain the toner concentration in liquid development to proper concentration based on the toner 
concentration in a liquid development agent detected by said optical transmission density detection means may 
be included. 

[0018] Among these, also in which toner concentration control means, when the toner concentration in a liquid 
development agent is too low, a toner is supplied from a toner supply means. According to the latter toner 
concentration control means, when the toner concentration in a liquid development agent is too high, carrier 
liquid is supplied from a carrier liquid supply means. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to 
a drawing. D rawin g 1 is the outline block diagram of the image formation equipment which is 1 operation gestalt 
of this invention. The image formation equipment shown in drawin g 1 is image formation equipment of an 
electrophotography method, and is equipped with the photo conductor 1 (one example of electrostatic latent- 
image support) of a drum configuration in the center. Around the photo conductor 1, electrification equipment 2, 
an aligner 3. liquid development equipment 4, the squeeze roller 5, the reflective mold photosensor 6 (one 
section of one example of an optical reflection density detection means), the imprint roller 7, the cleaner 8, and 
the eraser lamp 9 are arranged at this order. 

[0020] The rotation drive of the photo conductor 1 is carried out at the counterclockwise rotation A in drawing. 
Although the photo conductor 1 here is a drum-like photo conductor drum, the photo conductor belt of a belt 
configuration etc. is sufficient as it The imprint roller 7 attends a photo conductor 1, and forms the imprint 
section P among drawing. Guide plates 10a and 10b and timing roller pair 11 are prepared in the method of 
drawing Nakashita of the imprint section P, and the feed section which omitted illustration further is prepared. 
Moreover, up, guide plates 12a and 12b and a fixing assembly 13 are formed one by one, and the discharge roller 
pair and paper output tray which omitted illustration further are prepared. 

[0021] Electrification equipment 2 can impress the high voltage from a power source PW1, and. thereby, can 
electrify a photo conductor 1. An aligner 3 can irradiate laser beam L at a photo conductor 1 based on the image 
information sent from the image reader which omitted illustration, and, thereby, can form an electrostatic latent 
image on a photo conductor 1. 

[0022] Liquid development equipment 4 contains the developing roller 41 and the developer tub 42, and holds the 
liquid development agent D. A rotation drive is carried out and a developing roller 41 can impress development 
bias voltage to the clockwise rotation B in drawing from a power source PW2. Thereby, the electrostatic latent 
image on a photo conductor 1 can be developed. Contact arrangement is carried out at a photo conductor 1, and 
the rotation drive of the squeeze roller 5 is carried out in the direction of B in drawing with rotation of a photo 
conductor 1. The carrier liquid which adhered on the photo conductor 1 by this is removable to the specified 
quantity. In addition, among drawing, although the squeeze roller 5 is formed separately [ liquid development 
equipment 4 ], it may combine in one and it may be formed in liquid development equipment 4 and the same 
location. 

[0023] The reflective mold photosensor 6 irradiates light at the toner image for optical reflection density 
detection which is formed on a photo conductor 1 from light-emitting part 6a and which is mentioned later 
including light-emitting part 6a and light sensing portion 6b, and receives the reflected light reflected from this 
toner image by light sensing portion 6b. Thereby, this toner image concentration on a photo conductor 1 is 
detectable. A rotation drive can be carried out in the direction of B in drawing, and the imprint roller 7 can 
impress the electrical potential difference for an imprint from a power source PW3, and can imprint it on the 
recording paper S which mentions the toner image on a photo conductor 1 later by this. 
[0024] A cleaner 8 is a roller type thing, contact arrangement is carried out at a photo conductor 1. and the 
rotation drive of it is carried out in the direction of B in drawing with rotation of a photo conductor 1. The 
transfer residual toner which adhered on the photo conductor 1 by this and which remained without the 
recording paper S imprinting is removable. The eraser lamp 9 can carry out an optical exposure at a photo 
conductor 1, and, thereby, can carry out optical electric discharge of the charge on a photo conductor 1. 
[0025] Moreover, the developer feeder 400 is formed in this image formation equipment This feeder 400 is 
connected to the developer tub 42 of liquid development equipment 4 through tube 43a for developer supply, and 
tube 43b for developer circulation. The pump 44 is formed in the middle of tube 43a for supply. The liquid 
development agent D is supplied to the developer tub 42 through tube 43a from a feeder 400 with a pump 44. 
After the development of the electrostatic latent image on a photo conductor 1 is furthermore presented with a 
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developing roller 41. it returns to a feeder 400 through tube 43b. Thereby. Developer D circulates through 
between a feeder 400 and a developer 4. 

[0026] The developer feeder 400 is equipped with the developer tank 45. the concentrated liquid (concentration 
toner content liquid) feeder 46. electric charge control agent supply (supply) equipment 47. carrier liquid supply 
(supply) equipment 48, and the transparency mold photosensor 49. The deVeloper tank 45 holds the liquid 
development agent D. The concentrated liquid feeder 46. the electric charge control agent feeder 47, and the 
carrier liquid feeder 48 can supply a toner, an electric charge control agent, and carrier liquid to the developer D 
of the developer tank 45, respectively. Including light-emitting part 49a and light sensing portion 49b. a sensor 49 
irradiates light from light-emitting part 49a at Developer D, receives the transmitted light which penetrates 
Developer D by light sensing portion 49b. and detects the light transmission nature of Developer D. Thereby, the 
concentration of the toner in Developer D is detectable. 

[0027] Moreover, this image formation equipment is equipped with the control section CONT. This control 
section is constituted centering on the computer, and includes a part of 1 of one example of an electric charge 
control agent concentration control means section, and toner concentration control means of one example. The 
control section CONT is connected to the reflective mold photosensor 6, the concentrated liquid feeder 46. the 
electric charge control agent feeder 47. the carrier liquid feeder 48, the transparency mold photosensor 49, and 
the pump 44 as shown in drawin gJL and drawin g 4 . A control section CONT can control the toner in a liquid 
development agent, the concentration of an electric charge control agent, etc. based on the indication signal 
from the main control section (refer to drawin g 4 ) which controls actuation of the whole image formation 
equipment. In addition, although prepared separately from said main control section, it includes in these main 
control circles, and you may make it control a control section CONT. 

[0028] Drawing_5 is the more detailed structure explanatory view of said developer feeder 400. The developer 
Feeder 400 is equipped with the developer tank 45. the concentrated liquid feeder 46, the electric charge control 
agent feeder 47, the carrier liquid feeder 48. and the transparency mold photosensor 49 as stated above. The 
developer tank 45 holds the liquid development agent D. The concentrated liquid feeder 46 consists of 
concentrated liquid tank 46a. concentrated liquid feed zone 46b. and concentrated liquid nozzle 46c. Tank 46a 
holds the toner concentration liquid which condensed the toner, and feed zone 46b is a pump and can supply the 
toner concentration liquid of tank 46a to the developer D of a tank 45 from nozzle 46c with the indication signal 
From a control section CONT. 

[0029] The electric charge control agent feeder 47 consists of electric charge control agent tank 47a, electric 
charge control agent feed zone 47b, and electric charge control agent nozzle 47c. Tank 47a holds the electric 
charge control agent concentration liquid which condensed the electric charge control agent, and feed zone 47b 
is a pump and can supply the electric charge control agent concentration liquid which condensed the electric 
charge control agent of tank 47a with the indication signal from a control section CONT from nozzle 47c to the 
developer D of a tank 45. 

L0030] The carrier liquid feeder 48 consists of carrier liquid tank 48a, carrier liquid feed zone 48b. and carrier 
liquid nozzle 48c- Tank 48a holds carrier liquid, and feed zone 48b is a pump and can supply the carrier liquid of 
tank 48a to the developer D of a tank 45 from nozzle 48c with the indication signal from a control section CONT. 
The transparency mold photosensor 49 is formed in the developer tank 45 including light-emitting part 49a and 
ight sensing portion 49b. A sensor 49 is supported by sensor supporter material 49c, and the whole sensor 
5oaks it in the liquid development agent D. Light is irradiated from light-emitting part 49a, the transmitted light of 
Developer D is received by light sensing portion 49b, the toner concentration in Developer D is detected, and 
the detection value (output voltage) is sent to a control section CONT. 

0031] Image formation actuation of the image formation equipment shown in drawin g 1 is explained hereafter, 
and detection of the toner in the liquid development agent by the back reflective mold photosensor 6. the 
transparency mold photosensor 49, the control section CONT. the developer feeder 400, etc. and the 
concentration of an electric charge control agent and control are explained in detail. The rotation drive of the 
3hoto conductor 1 is carried out and this image formation equipment is uniformly charged with electrification 
equipment 2. 

.0032] Laser beam L irradiated from the aligner 3 exposes this electrification region, and forms an electrostatic 
atent image. This electrostatic latent image shifts to liquid development equipment 4 with rotation of a photo 
conductor 1. With liquid development equipment 4. it is submerged in the liquid development agent D, and 
Developer D is pumped up with rotation of a developing roller 41. some developing rollers 41 present the 
3lectrostatic latent image formed in a photo conductor 1, it develops this on the basis of development bias 
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voltage impression, and considers as a visible toner image. 

[0033] With the squeeze roller 5, excessive carrier liquid is removed and a visible toner image shifts to the 
imprint section P. In addition, actuation of the developer feeder 400, the reflective mold photosensor 6, etc. is 
explained a back forge fire. The toner image which shifted to the imprint section P is imprinted by the recording 
paper S. the recording paper S is sent out from the medium tray which similarly omitted illustration with the feed 
roller which omitted illustration — having — a timing roller pair - — it is sent to 1 1. Timing roller pair 1 1 takes the 
toner image on a photo conductor 1, and a synchronization, and sends out the recording paper S. The recording 
paper S is supported by guide plates 10a and 10b, and shifts to the imprint section P. 

[0034] In the imprint section P, the imprint roller 7 presses the recording paper S in the photo conductor 1 
direction from a rear face. The toner image on a photo conductor 1 contacts the recording paper S, by 
electrical-potential-difference impression from a power source PW3, can be drawn near to a roller 7 side, and is 
imprinted by the recording paper S. After a toner image imprint, the recording paper S is supported by guide 
plates 12a and 12b, and is carried to a fixing assembly 13, and the recording paper S is fixed to a toner image 
here. It is discharged to a paper output tray in the delivery roller pair which omitted the back illustration. 
[0035] In addition, although an imprint method here imprints the toner image on a photo conductor 1 on the 
direct detail paper S. once it imprints the primary toner image on middle imprint objects, such as an imprint drum 
and an imprint belt, the so-called middle imprint method imprinted to record material may be used for it. 
Moreover, although what performs the imprint to the recording paper S of a toner image electrostatic here was 
adopted, it may replace with the imprint roller 7 and the hot printing roller thermally imprinted under a suitable 
pressure may be adopted. 

[0036] Although the toner which remained in the photo conductor 1, without the recording paper S imprinting is 
held, a cleaner 8 removes this transfer residual toner. Light is irradiated by the photo conductor 1 from the after 
eraser lamp 9, and optical electric discharge of the charge on a photo conductor 1 is carried out And the next 
image formation is equipped with a photo conductor 1. Next, change of the toner in a liquid development agent or 
the amount of development of the electrostatic latent image by the liquid development agent to change of the 
concentration of an electric charge control agent is explained, referring to drawin g 2 and draw ing 3 . 
[0037] Drawin g 2 is drawing showing one example of the concentration of the toner in a liquid development 
agent, and the relation of the amount of development, and drawin g 3 is drawing showing one example of the 
concentration of the electric charge control agent in a liquid development agent, and the relation of the amount 
of development If the concentration of the toner in the liquid development agent D decreases [ as seeming / 
it / that drawin g 2 shows ] like, the amount of development will also decrease. That is, if the concentration of a 
toner decreases, the concentration of the toner image developed by the liquid development agent D will become 
low. When the concentration of the toner in Developer D changes from this, it turns out that the amount of 
development by the developer D with which development is presented changes. 

[0038] Moreover, if the concentration of the electric charge control agent in the liquid development agent D 
decreases so that drawin g 3 may show, the amount of development will increase. That is, if the concentration of 
an electric charge control agent decreases, the concentration of the toner image developed by the liquid 
development agent D will become high. When the concentration of the electric charge control agent in Developer 
D changes from this, it turns out that the amount of development by the developer D with which development is 
presented changes. 

[0039] Since a poor image, such as the so-called concentration variation, will be invited, it is necessary to 
detect the toner in Developer D, and the concentration of an electric charge control agent, and to control by 
change of this amount of development to maintain such concentration at proper concentration. Here, the 
transparency mold photosensor 49 performs concentration detection of the tonier in Developer D, and the 
reflective mold photosensor 6 performs concentration detection of an electric charge control agent Moreover, a 
control section CONT controls the concentrated liquid feeder 46, the electric charge control agent feeder 47, 
and the carrier liquid feeder 48 to maintain such concentration at proper concentration. 
[0040] Next it explains, referring to drawin g 4 etc. about detection of the toner in a developer, and the 
concentration of an electric charge control agent and control. The control section CONT is connected to the 
reflective mold photosensor 6, the concentrated liquid feeder 46, the electric charge control agent feeder 47, the 
carrier liquid feeder 48, the transparency mold photosensor 49, and the pump 44 as stated above. Moreover, it 
connects with the main control section which controls actuation of the whole image formation equipment and a 
control section CONT controls the toner in a liquid development agent the concentration of an electric charge 
control agent etc. based on the indication signal from the main control section. 
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[0041] In addition, the reference value of two kinds of toner concentration is beforehand set to a control section 
CONT for concentration control of the toner in a liquid development agent, and an electric charge control agent. 
One toner concentration reference value is a reflection density reference value equivalent to the toner 
concentration by which electric charge control agent concentration and toner concentration form the toner 
image for optical reflection density detection on a photo conductor 1 using a proper liquid development agent, 
and are detected by said reflective mold photosensor 6 from this toner image for concentration detection. 
Another toner concentration reference value is a transmission density reference value equivalent to the toner 
concentration detected by the transparency mold photosensor 49 from a liquid development agent with proper 
toner concentration. 

[0042] When controlling the concentration of the electric charge control agent in the liquid development agent D, 
the toner image for optical reflection density detection is formed on the photo conductor drum 1. This toner 
image for concentration detection is independently formed on a photo conductor 1 periodically with the usual 
mage formation. When the concentration of this toner image for concentration detection is high, the quantity of 
ight which is reflected from this toner image by luminescence from light-emitting part 6a of a sensor 6, and is 
'eceived by light sensing portion 6b is small, and the detection value (output voltage) of a sensor 6 becomes low. 
and when the concentration of the toner image for concentration detection is low on the contrary, the detection 
«/alue (output voltage) of a sensor 6 becomes high. The detection value (output voltage) is sent to a control 
section CONT. 

10043] A control section CONT compares a predetermined reflection density reference value (predetermined 
reference voltage) with the detection value (output voltage) of a sensor 6. If said toner image for concentration 
detection judges that concentration is higher than the toner image of proper concentration and puts in another 
/vay, it passes low and it judges that the amount of development has increased (refer to dr awin g 3 ), and a signal 
/vill be supplied to the electric charge control agent feeder 47, and the concentration of the electric-charge 
:;ontrol agent in Developer D will make an electric-charge control agent supply to the liquid development agent 
D from delivery and this equipment 47, when a detection value (output voltage) is lower than a predetermined 
reference value (predetermined reference voltage). Thereby, the concentration of the electric charge control 
agent in Developer D rises, and the amount of development by the developer D with which development is 
^resented decreases. Moreover, when the detection value (output voltage) of a sensor 6 is higher than a 
3redetermined reference value (predetermined reference voltage), it judges that its concentration of the electric 
charge control agent in Developer D will be too high, and its amount of development will have decreased if said 
;oner image for concentration detection judges that concentration is lower than the toner image of proper 
concentration and it puts in another way (R> drawing 3 3 reference), and carrier liquid is made to supply to the 
iquid development agent D from the carrier liquid feeder 48. Thereby, the concentration of the electric charge 
control agent in Developer D becomes low. By these actuation, the electric charge control agent in Developer D 
s maintained to proper concentration. 

.0044] In addition, although control here was performed based on the toner image for concentration detection 
ftrhich used the black toner When this toner image for concentration detection is formed with a color toner like a 
yellow toner and there are many amounts of toners of this toner image, since the specular reflection property of 
I photo conductor is strong, That is, when toner concentration is high, contribution of scattered-light 
einforcement is large, and the amount of reflected lights increases, as a result the detection value (output 
/oltage) of a sensor 6 becomes high. Therefore, what is necessary is just to make control of electric charge 
control agent concentration based on the detection value (output voltage) of the sensor 6 to a predetermined 
eference value (predetermined reference voltage) into the above and reverse, when adopting such a toner. 
.0045] When controlling the concentration of the toner in the liquid development agent D, the light transmission 
lature of the liquid development agent D is detected. This detection is periodically performed by the 
ransparency mold photosensor 49. The toner concentration in the liquid development agent D and the detection 
/alue (output voltage) of the transparency mold photosensor 49 have the relation of an inverse proportion. That 
s, when the concentration of the toner in Developer D is high, the quantity of light which is emitted from light- 
emitting part 49a of a sensor 49, and is received by light sensing portion 49b is small, and the detection value 
output voltage) of a sensor 49 becomes low, and when toner concentration is low on the contrary, the detection 
/alue (output voltage) of a sensor 49 becomes high. The detection value (output voltage) is sent to a control 
;ection CONT. 

.0046] A control section CONT compares said predetermined transmission density, reference value 
predetermined reference voltage) and detection value (output voltage) of a sensor 49. When a detection value 
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Coutput voltage) is higher than a predetermined reference value (predetermined reference voltage), It Judges that 
the concentration of the toner in the liquid development agent D is lower than proper concentration, and a signal 
is supplied to the concentrated liquid feeder 46, and delivery and a toner are made to supply to the liquid 
development agent D. Thereby, the toner concentration in Developer D rises. Moreover, when a detection value 
(output voltage) is lower than a predetermined reference value (predetermined reference voltage), it judges that 
the concentration of the toner in the liquid development agent D is higher than proper concentration, and carrier 
liquid is made to supply from the carrier liquid feeder 48. Thereby, the concentration of the toner in Developer D 
falls. The toner concentration in Developer D is maintained proper by these. 

[0047] Moreover, a control section CONT makes a pump 44 circulate a signal through the liquid development 
agent D between the delivery developer feeder 400 and a developer 4, while liquid development equipment 4 is 
developing negatives. According to the image formation equipment explained above, the concentration of the 
toner image for optical reflection density detection formed on a photo conductor 1 is detected by the reflective 
mold photosensor 6, and a control section CONT is controlled to maintain the concentration of the electric 
charge control agent in the liquid development agent D at proper concentration based on the toner image 
concentration by this detection. Therefore, without needing the special means and special maintenance for 
removing toner adhesion in this electrode like [ in the case of asking for electric charge control agent 
concentration by preparing an electrode into a liquid development agent like before and measuring conductivity ], 
the concentration of an electric charge control agent can be detected correctly, the concentration of an electric 
charge control agent can be maintained proper by that cause, and a good image can be obtained stably. 
[0048] Drawin g 6 is drawing showing the outline configuration of the image formation equipment which is other 
operation gestalten of this invention. The image formation equipment shown in drawin g 6 forms the toner image 
for optical reflection density detection formed on the photo conductor 1 in the image formation equipment 
shown in drawin g 1 on the recording paper S, and forms the reflective mold photosensor 6 in the location which 
can detect the concentration of this toner image. Other points are the same as that of the equipment of drawi ng 
1 R> 1, and have given the same reference mark to the same components. 

[0049] The migration path of the recording paper S was made to face the reflective mold photosensor 6 in the 
left-hand side of guide plate 12a with this image formation equipment in the direction of surface migration of the 
recording paper S by the downstream from the imprint section P. This reflective mold photosensor 6 is also 
connected to the control section CONT. Light-emitting part 6a and light sensing portion 6b of the reflective 
mold photosensor 6 are turned to guide plate 12a, respectively, and can detect the concentration of the toner 
image for optical reflection density detection formed in the recording paper S which passes guide plate 12a. 
Moreover, the control section CONT is changed into the detection timing of the toner image concentration 
formed on the recording paper S in the concentration detection timing control by the reflective mold 
photosensor 6 here. 

[0050] Also in this image formation equipment, in the image formation equipment of drawin g 1 , similarly, the 
concentration of the toner image for optical reflection density detection formed on the recording paper S by the 
reflective mold photosensor 6 is detected, and a control section CONT is controlled to maintain the 
concentration of the electric charge control agent in the liquid development agent D at proper concentration 
based on the toner image concentration by this detection. Therefore, without needing the special means and 
special maintenance for removing toner adhesion in this electrode like [ in the case of preparing an electrode 
into a liquid development agent like before for electric charge control agent concentration measurement, and 
measuring conductivity ], the concentration of an electric charge control agent can be detected correctly, the 
concentration of an electric charge control agent can be maintained proper by that cause, and a good image can 
be obtained stably. 

[0051] Moreover, also in this image formation equipment, once an imprint method imprints the primary toner 
image on middle imprint objects, such as an imprint drum and an imprint belt, it may use the so-called middle 
imprint method imprinted to record material. In this case, what is necessary is just to install the reflective mold 
photosensor 6 so that the concentration of the toner image for optical reflection density detection formed on a 
middle imprint object may be detected. 
[0052] 

[Effect of the Invention] According to this invention, it is image formation equipment developed using the liquid 
development agent containing the electric charge control agent for giving a charge for the electrostatic latent 
image formed on electrostatic latent-image support into carrier liquid at a toner particle and this toner particle. 
Without needing the special means and special maintenance for removing toner adhesion in an electrode like [ in 
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the case of preparing an electrode into a liquid development agent like before, and measuring conductivity ] in 
detecting the concentration of an electric charge control agent The concentration of an electric charge control 
agent can be detected correctly, and the image formation equipment which can maintain the concentration of an 
electric charge control agent proper by that cause, and can obtain a good image stably can be offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawin gJJ It is drawing showing the outline configuration of the image formation equipment which is 1 operation 
gestalt of this invention. 

[Drawing 2] It is drawing showing the relation between the concentration of the toner in a liquid development 
agent, and the amount of development by this liquid development agent. 

[D rawing 3 ] It is drawing showing the relation between the concentration of the electric charge control agent in 
a liquid development agent, and the amount of development by this liquid development agent. 
[Drawing,4] It is the block diagram showing the outline of the control circuit for the electric charge control agent 
concentration control in the image formation equipment shown in drawing 1 etc. 

[Drawing^] It is drawing showing in more detail the structure of a developer feeder prepared in the image 
Formation equipment shown in drawin g 1 . 

[Prawing_6] It is drawing showing the outline configuration of the image formation equipment which is other 
operation gestalten of this invention. 
[Description of Notations] 

1 Photo Conductor (Electrostatic Latent-Image Support) 

2 Electrification Equipment 

3 Aligner 

♦ Liquid Development Equipment 
41 Developing Roller 

♦2 Developer Tub 

D Liquid development agent 

3 Squeeze Roller 

3 Reflective Mold Photosensor (Optical Reflection Density Detection Means) 

5a The light-emitting part of a reflective mold photosensor 

3b The light sensing portion of a reflective mold photosensor 

7 Imprint Roller 

i Cleaner 

) Eraser Lamp 

^ Imprint section 

lOa. 10b, 12a, 12b Guide plate 

1 1 Timing Roller Pair 

13 Fixing Assembly 

=>W1. PW2. PW3 Power source 

. Laser beam 

5 Recording paper 

100 Developer Feeder 

i3a The tube for developer supply 

I3h The tube for developer circulation 

14 Pump 

15 Developer Tank 

(6 Concentrated Liquid Feeder 
(6a Concentrated liquid tank 
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46b Concentrated liquid feed zone (pump) 
46c Concentrated liquid nozzle 

47 Electric Charge Control Agent Feeder 
47a Electric charge control agent tank 

47b Electric charge control agent feed zone (pump) 
47c Electric charge control agent nozzle 

48 Carrier Liquid Feeder 
48a Carrier liquid tank 

48b Carrier liquid feed zone (pump) 
48c Carrier liquid nozzle 

49 Transparency Mold Photosensor 

49a The light-emitting part of a transparency mold photosensor 
49b The light sensing portion of a transparency moid photosensor 
49c Sensor supporter material 
CONT Control section 



[Translation done.] 
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y^4 9. mmmcoNTRvmmMmi^ms4 o o^sr 
tc J: i.?K«di«iFj(tio h i—mmm^imm<r>mm<7) 

mm. $ii»t3ov^Ti?L<i^B8t- ioB^j^figiia 
izwm^ti?>. 

[ 0 0 3 2 J mytmm.3i)^^mt^tu::\^-^^Lim. 



S3t«j 1 c^mmt t i> izm3mmsi4 \,z3»n-th , m 
wmig^m.4xii. m^o-^4i<7)—^ifimiiimtsm 

S'jDSriR^itf. ^mtzm^^tL^b^mmmzmt 

[0 03 3 3 sfmhi—mUX^ -Xu-^ BiZ^-j 

t.^a. mmmi^mm4oo. Rsm^-^y-^e^j: 
fi&, %y^^-^n \ Hi. mrm^\i.<r>v±- 

;5r-f h'«l 1 0 a , 10b ic^S tLtlB^SiS P CS^ff-T 
[0034] te^ISP Tli. tei?o~5 7 ff^mSiS> Sr 

siS3E»»^>jS3fe«c 1 :6-i6i'v«i£E-^s . mm 1 ±<0 h 
wim&sMY^-'mmk. k«?i 2 a. 12 

b tc3d^$ fL-C^«S 1 3 tatf *T.. ^ 3 T' h 

[0035] =5rfc. z.x<r>mmi^\t. 1 ±0 

^-^-«^^i:Jffell«is^^K^-r-5t<?)■c^)S*^ h-^ 

[0036] Sotttc 1 trtiieMaSS tfeJiiS^i-rtcaio 

\^X. 025.y^3S:#BgL^;&Ji?>geBBt- 
[0037] 02{i?gi*dg«S!l+CO h-^-- C7)jgjgfc3gffi 



^3 er 
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[0 0 3 8] tfz. m3i}^i>^i)'hi:oiz. Mimmi 

[0039] i}^i}^^m^c/>^mzi *) . \.^h^i,im. 

jfiugsriajEiiiKt«o X 0 i>zum-r ^'jmt^h ^. zz 

no, «iJ«ia5CONT{iin4,<Oj8JKi&3ffiEiRJK 
fc:«-:> J: d iza y^'imif^mA 6 , 1t«»J1Si»l«l&§l 

[0040] mz^ migiM'^(r>h-f—&imie»imii(7) 
6 . n >'^'?get|&sa4 6 . ^mMmmik^^4 1 . 

^A- 'J TWmmm.4 S . Sjfiffi^-fe>-*?-4 9&tX;K:^ 
r4 4CifM$ilTt^-|.. *;t$!iapaiCONT{4Mt(Wg 

[0 04 1] ^:iJ®Jpg|5CONT(;«. WLim.mW(r> 

Y i—mmnMmm<7>imMm<7>tzih\,z 2 s^so h -t 

49(fj: mta^ti^ h-)—fssiiznm-t&3smkS£ 

[0042] mfi^mmmr>fp(7>m^mm<7ims[imm 

j:^i±izm^^ti^. z(r)m&t^iiimh-f—mim^(7) 
mmm&tamiz^ffuzmytiii 1 ±izm^^ni, . 

h. 

[0043] ^ffllgec ONTJi, B^^OOtiiJ^SJ*® 



SS4 7tcm-^S-i*0, ^B4 7*>ii>?^$lJfflUPJ$rJS 

nmm<r>^t,^^M\^. mk\iz^^ix:t.mm^\izi. 
i>'smsLti^w^i>. tti. -^y-^ 6 (Tamtam (ta-^m. 

wieiHi^aiffl h -t-mimm&mco h -i—mj: k> mm 
^tnmt. mm-riximmm d ^cr,^mmmm<^ 
ms^:^-ttfxmwLmi}<:i'-^<'^-ox\-^&iinmL m 

[0044] ^rii. ZZT<7y»mim^h-^—i:m\>^tiiSk 

ih\.^xii^y^effymii!.m. (ai:^«S) **;if<55r 
^. m-yXZfnX'i^xh-i—iUm-tht^ii. m^(r> 

ms^m. m^<r>mmm.m t,zm-h'izy^e<7>tk\iim. 
(ffi^imE) i,zm':s<:mMwmm.<^nm\mws.bm 

[0045] mwmimDf^<r)h-i'~<DTim.^mwth 

jgaaM3K-fe y^4 9izx <o^miznhti^ . mimm 
mD'pcoh-i—mf^tmmM-^y->r49(7:>maim im 
:fti£ff) tttRitmiomm^zh^. -t^i^ib. mmmo 

'¥<7ihi—<Dm&i!fi^\^t^. ■*iyV4 9<r>^m4 9 
&te^^m:^iLX^m4 9 b-C'S3K$fiS5taii/jN$ 

<. ■^yv4 9(7>miiim (tii:h^&) im<^*). sst 
ff) limKKch. ^(D^mm (aj^jigff) ji^jengijco 

[0046] ©I^ISJC ONTti. I^Bf^OSiSaifi^ 

(0t^iO^«fE) t-^yV4 9(7)^iiim (tii:fjm 

^{iiSiEjaK i om\>^bpmL, Tf&mi^m4 
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[ 0 0 4 7 ] i^:, sijwaic oNTti. mimimmA 

mm^ . i^xtmm tt^mm^fmrnizj: ^t.m^ 
1 ±izm0.^tit^^mRmmmmiiim h -^-«c^ig 
mij^Rismft-ty^eizx-^zmta^ii. mmmoN 
Tti, mkmzx h vi—^mm.^zm^\^xm.wm.im 
D ^<7>^um\<r>mmi:m3Emf^i.z^'ok o izum-t 

msL^jEmzm^t:^ ^ ^inizii*)-^wim<msii 
I.. 

[ 0 0 4 8 ] 06 ji, :^?tm<rm.<n^m&x'hi>m^ 
fife^isfi. la 1 f,z^'tm^mwc^{izis\^xmsmi± 

\izm^-t& X oiz L . KStM3t-t ^--^^ 6 h ^-®<:0 

[0049] ^<7)mim^m.X'\t. Kwrn^ft^y^e 
^smw.s(rmm^mrfj\^i,zii\.^xmrm^p x^T^m 
X'iS^ K«i 2 ao:£ffll^^iiv^Tf^ll«S(7)^ilIiil^l^^ 

6 b{i'e/tm;<f>f HSl 2 aJCf6ift^>tl. >!f-f Kfel 

9A^i/y\z^sm.\.xiih, 

[0050] :L<r>wsm^Wizii\>rc %>.m\ <rm^ 
^'^mzmh k mmiz . Rstm^ft^ >'^6izx r>x 

S-iijEjgJSi^fi^o J: 3 Id^JIJp-r S . tSf o T . fi!3fcco J: d 

-rsc i:^< . ^mMmm<r)m^^w^{zmiiiX't . -e 

ixtcj: ^■^i^mmcomm^:ms.^zm^LX!m^m&L 

i:^^^fiz^h;itifx'^h, 

[0051] tfz. :i<mm.m^m.i,zii\,^xi», 



ajffl h ^-'(aco«S2:«iaj-r-& J: 3 tcgigf tT.{f J: V ^. 
[005 2] 

i--m'i.z'mi:n^--ti.tz)i>ffymmm'm\t:^tsfm 
^m\^m\-^x'mm.'thm^m^mm.x'^^x . 
mm<7imjs.i:^\^-t^i,zhtz*)mf=.<r>ii o \.zmimmi 
^izmm^Wi\'rxmw^m^-thi^cr,i. o izw&^ 

x^.£^t^i>;it:^j:<^ ^^iwmm<^ms^t:iEm\.zm. 
tUT'^ . ^ixhzx 0 mmMmf!\ffymm.^mE\izim hx 

[01 ] :i?i^(r>\^tmw^ibhm^sgmMm>im 

[02] miimism¥<7ih-i—<^^h^imsmiz 

[03] mimmm'p(or^mmmm<^m&tmBmmm. 
mizx i>miSi&t<^m^t:7r:'rmx';$>?> . 
[04 ] 0 1 iz7iki-mm.m&fmizt6if^:^m.f0\mmm 

s. 

[051 mnz7jk-rmmj&^wuzmf(i>tifzmmm 
^m^^TT^-tmx'ht . 

2 Hh^S 

3 S3t^S 

4 mmLimm. 

4 1 iK«n-5 

4 2 m,mm 

5 Xi7>f— Xa— 5 

6 a RltS3ie-k:^£7>%3ta5 

6 b RltS3fc-fe:^-9-OS3feS5 

7 7 

8 ^'J— h 

9 ^U— l^-^^-T* 
P Sg^i:g? 

I 0 a . 1 0 b , 1 2 a , 1 2 b XT^ Hfil 

II S^-^/o-^J* 
13 

PWl. PW2. PW3 
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s 

40 0 mmmmikmm 

43 a 31»SiJ«t<^ffl^A-7' 

4 3b mmmmm^a.-y 

4 4 i^^yy 

4 5 mmm^y^' 

4 6 ny^'fS«J&^fi 
46a 

4 6b ay^^mmit^ in^yr) 

46 c nyiS'JSEyX^u 

4 7 mmi^immt^Si 



47a ?51BBI«im^'>^' 

4 7b ?5m«iffiim«^*&a5 (jj^vr) 
47c mwfummyxA' 
4 8 '^A' i; T?Rfit|i^5ia 
48a ^^'OTm^y:^' 

48c ^^'Ormyxji' 
4 9 m&m^^y-^ 

49a 3SjaS3te-b>'-<f«0^3tgP 

4 9b miSim^^y^<7)^y£M 

49c -feyif^dtSPW 
CONT 
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